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Science or Technology Question: Extensive 
and persistent Sc layers often cap marine 
boundary layers. To better model the radiative 
balance and thermal structure of the 
atmosphere, we need to better understand the 
turbulent dynamics unfolding near cloud top.

Data & Results: JPL LES model output and 
JPL AirMSPI data show that the critical 
microphysical process that sustains cloud top 
entrainment dynamics is evaporative cooling.
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Significance: Our finding will inform the design and 
implementation of future parameterizations of sub-
grid processes in global climate models (GCMs).

Large-Eddy Simulation (LES) models can be used to pin down micro-
physical processes that cause key macro-physical phenomena, here, 
turbulent entrainment of dry air at the top of marine stratocumulus 
(Sc). The observed ”spiderweb” structure of entrainment events in 
these climatically important clouds can be reproduced only if 
evaporative cooling is included in the LES cloud physics package.
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Data Sources:
Most of the data used here were simulated with the evolved version of the JPL Large-Eddy-Simulation (LES) model used at U. Conn.
G$)#',)+=-'K%9'=+97J#'*+,:)/'J%L1)9+,%"'%K'#$7';V0'J/%:=,'I+#$'97)/4I%9/='J%:"#791)9#,-'#$7'):#$%9,':,7='")=+9'*+7I,'%K'#$7'WX5'"L'J$)""7/'
)JY:+97='<&'#$7'!+9<%9"7'.:/#+)"E/7'017J#9%8%/)9+L7#9+J QL)E79'M!+9.08QO'%"'22'071#7L<79'25@Z'%KK'#$7'J%),#'%K'[)L+<+)-'=:9+"E'#$7'
P\!>;V0'J)L1)+E"A'G$7,7'=)#)')97'97)=+/&')*)+/)</7'K9%L'#$7';)\> (!!>A

Technical Description of Figure:
G$7'/7K#')"='9+E$#'1)"7/,')97';V0'%:#J%L7,-'97,17J#+*7/&'I+#$')"='I+#$%:#'#$7'+"J/:,+%"'%K'7*)1%9)#+*7'J%%/+"E'+"'#$7'J/%:='1$&,+J,A'G%1'
1)"7/,',$%I'#$7'J%/:L"4+"#7E9)#7='/+Y:+='I)#79'1)#$'M;]8O'+"'ESL! %*79'#$7'7"#+97'J%L1:#)#+%")/'=%L)+"-'I$+J$'+,'XA@2'H'XA@2'^L! I+#$'@A2X'
H'@A2X'L! 97,%/:#+%"'MW5?Z'H'W5?Z'$%9+_%"#)/'E9+=,OA'B%##%L'1)"7/,',$%I'/+Y:+='I)#79'J%"#7"#'M;]>O'+"'ESL" K%9'#$7'#9)",7J#,'+"=+J)#7='I+#$'
=%##7='/+"7,'+"'#$7'#%1'1)"7/,A'G$7'#%1'L+==/7'1)"7/',$%I,')"'!+9.08Q ")=+9'+L)E7'M25'L'1+H7/,O'%K')',#9)#%J:L:/:,'J)11+"E'#$7'%J7)"+J'
<%:"=)9&'/)&79`',77'=7#)+/,'+"'#$7')<%*7'7"#9&'%"'()#)'0%:9J7,A''B%#$'#$7'TK://'1$&,+J,U')"='97)/4I%9/='J/%:=,'=+,1/)&')"'+"#9+J)#7'1)##79"'%K'
J/%:=4#%1'7"#9)+"L7"#'+",#)<+/+#+7,-'I$+J$'I7'=7,J9+<7'),'T,1+=79I7<,-U'<:#'"%#'I$7"'7*)1%9)#+*7'J%%/+"E'+,'/7K#'%:#A'G$+,'1%,+#+*7/&'+=7"#+K+7,'
#$7'J/%:='L+J9%1$&,+J)/'19%J7,,'#$)#'J):,7,'#$7'J/%:=4#%1'=&")L+J)/'19%J7,,'#$)#'*+E%9%:,/&'L+H7,')<%*74J/%:='=9&')+9'I+#$'+"4J/%:='
,)#:9)#7=')+9A'G$7'7HY:+,+#7',1)#+)/'97,%/:#+%"'%K'@A2X'L':,7='+"'#$7';V0'9:",'I),'^7&'#%'E)+"+"E'#$+,'+",+E$#A'897*+%:,/&-'+#'I),'I+=7/&'
<7/+7*7='#$)#'9)=+)#+*7'M9)#$79'#$)"'7*)1%9)#+*7O'J%%/+"E'I),'#$7'%"/&'19%J7,,'#$)#'L)##797='K%9'L)9+"7'0J'J/%:='/)&79,-')"=';V0 9:",')#'
J%)9,79'97,%/:#+%",'=+='"%#'J%"#9)=+J#'#$+,'J%"*7"#+%")/'I+,=%LA

Scientific significance, societal relevance, and relationships to future missions:  
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